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[0 0 0 1 ] 

(Mortierella) JRJ-JR"*"Sfl&3t&£'Kfc*5V>T, ^SlEifet- «t * itfc^#&»flrtl 
[0 0 0 2 ] 

SiI4iI«:pn-M s f^o ft*fl9fcilg«*tiMfc LTfi, Mortierella alpina 

^^jVf^xl/yl^fltt, 75^ K>»*i4D*fci-S?ftJK^ffiJBll&]»Bft (PUFA 
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1)*®% K 4 & rt* tfTfc < , -h IS jtH <75 jf K ^ CO flf» t & i t i £ o L 

?t ** o t % wit k * »t & * ip l < 3&*t? § & o 

[0 0 0 8] 
[0 0 0 9] 

*#ft7fc(i N (a) ##1^1$; 1 ~ 3 # K (4 N Aspergillus nidulans Neurospora eras 
[0 0 1 0] 

(b)±IS M. alpina (D&W&Wote t LTWU ##|^» 4 KM** $ tlT V*&& 

-tf-Stfe^fc LT«a^tf)^'f /nv-f '> > B WttjIfS^ (hpt) *fflv»tv>4 e 

t tfx § * o 
[0011] 

tit S H%#«M i*irv>4„ 
[0012] 

±fBOJ: a ft^Fjfeoat^^aieSrfiTS*^ *K L < t±# Spiffs-? oft 
fc*lTV>S 0 itLfewSWrtli, Mx.{4\ RNAiffi, fflra&Slx.^ J: Slfefe-ft:±<7)jlfe 

T ASF-c* Jii iim b fix v> & 0 

[#It»l] #<2r¥7 - 3 4 7 5 2 (&#B I « 7 ( 1 9 9 5) ^4Hl9B, 
: #fflH6 6 3 - 4 4 8 9 1 „ H : HSfn 63 (1988)^2^250) 
IWW&~%WlI \ Fungaro M. H. et al. Ferns microbial Lett., 25, 293-297, 1995 
[##l^»2] Herzog R. W. et al. Appl. Microbiol. Biotechnol.. 45, 333-33 
7, 1996 

[##lt:£i£ 3 ] Armaleo, D. et al. Curr. Genet., 17, 97-103, 1990 

Mackenzie D. A. et al. Appl. Environ. Microbiol., 66, 4655-4 

661, 2000 
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[0 0 17] 

*»M#t±N ±ISIiM^M<^i^WL/cM, RNAiSCl^t, M A E L 0 ififS 
[0 0 18] 

•f-fcfr-^ iilf ±tffi J ^ (itS t Lt, TIB1) -15) <Df&W*<£ 

[0019] 

1) ^fry-j^lsy (Mortierella) I CI t Slltif ©Wt^St*) o t , XfE 

2ffeo 

[ 0 0 2 0] 

2 ) ±Sei§iI»flJXfM(±. iff^coitfe^^Hia* RNA i fei: i WftU-t* R N A i X 
[ 0 0 2 1 ] 

it* til i±—B KMfiSlr £ 2 R N A * mjL-f & ffl& L^M^ * * - £ & ?£K3g#l 

18 £itrfr 2 ) eiB«o|&K^aWcoW^feo 

[ 0 0 2 2 ] 

4) XfBRNA i X;gli, £fbC, XfBMxflil^ * - fcJUSH" & SIS'* * 
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[0 0 2 3] 

5) ±|B?^KfemXfl-e«, xV^hn,fV-yg>fe, $ fcii^-f" -f * ^"fU V 

-fe36*Mv>e>*LS 3) l/ctt4) eiEm^IIK^MW^Wa^feo 
[0 0 2 4] 

6) XfBJ3t®^jg®i3\ T/Uff- (Mortierella alpina) 

~5) ^v^-r^^eiBtt^S&K^^McoWa^feo 
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8) xfBitKftfifM^te, ffitsafc^wa^F-c** 7) eismojiig^mKow®^ 
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8) eiBm<7)Ji&K^M^W«feo 
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[0 0 2 8] 

i o ) ±mmmmmMM Amm * 3 - k-t * ai^y- a, glelo itfc?- i/:iiMAE 

[0 0 2 9] 

1 1) ±.mffiffim^mmimmz*- v-r^m^a, & smmm^mimm, a 6 

^I^OT* > A 1 5 J3iJKM^IfrfrHb»> A 1 7 J^ft&SfcF&fttf bS*^ a; 3 J3tfl£®^3& 



[0 0 3 0] 

1 2) ±i5i) ~ii) (D^fi^zmm^mn^Mm^mii^mm-t^tz^cD^ 

[0 0 3 1 ] 

1 3 ) JiIBWft^r v h mTCO (a) ~ (d) (Dn < h & 1 O0«£^t> 

1 2) HfBtt^W^i^r^ ho 

( a ) ±ia#^oitfs^-7& s ^-r * ^be^jo^h* t tz it—m Kmrn-t %> 2 r n a £ n 

(b) (a) OlBJlxf&iji^ ^-£#^-r^7t^OK^jRo 

(c) (a) coamx-^lil^^ ^-*ll®^^*^SAi-^^i6col^?|Io 

(a) fltir&ma&ovxfi (a) coffi^^nia^^ ?—tf s mx2tuz : m9mmfti*t&m 

[0 0 3 2 ] 

1 4 ) JilB 1 ) -13) <D\,^tifrK&M<DmM£.n'Me> , WW3&t tzte^wm.* y 1 K 
ioT#<b*L;g>JM&Mo 

[0 0 3 3 ] 



[0 0 3 4 ] 
[0 0 3 5] 

Sfc, ^§PJ3-Cf±, -b;V7^ n-^>^*k ~nS H£ b & tz & , WMco^)VT 4 zc v 7l« 
W^lbjgS&DNAWrfi-S-flJtffU RNA i Hiftl" *K #5eO*tf£T-0§£ 

"5 ^Jli:^:#i~^>o 
[0 0 3 6 ] 

^E^r-f ^^^^coMfiltK^MBt LT «£ < £n"btLTi3 <9 , M. alpina <D X 7 t'jffl 

[^HJ£«-r^/ca60*^<7)M] 
[0 0 3 7] 

*#PJ!<7)— HlflCov^iifi, fclT«It)t^^^ *!§HJtiitL^|51$e$tL 
[0 0 3 8 ] 
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i O TT ft <0 n IJ ffl ft «r £ o 
[0 0 3 9] 

wfdffl H o v» r , ti -FtiM 1ft HJ5 i" * o 

[0 0 4 0] 

^ xl/7lli, MortierellaiMicromucori <D 2WMKfrlf bii& 0 MortierellaMJgO® 
77+ K>m#Oj£«2 0Wlffii^4gf^^ MicromucorffiJPSt±ife*«:l 

[0 0 4 1 ] 

^;Ut"^ ^V9^c7>"ffiili: LTIi, JWfcft £ M\ M. alpina, M. elongata, M. exigua 
, M. hygrophila, M. isabellina, M. turf i col a, M. gamsii, M. cog i tans, M. cap i tat 
a, M. vinacea^^^n^ttTV^^ & %^^z.fth RRfe S ft£ & <£>-et±&V> 0 
> *^-ea, M41SiL-ClA<i^t,tLtv^ M. alpina (^;^^xV7 T 

L < fflv>;g> £ b&T*% & 0 M. alpina tt, 77^K>g| (ARA) 
it/;PUFA^ Kmm-f %> WWZa h fix *5 i) , P U F AO^f^ffl fzlfX* it 

[0 0 4 2] 

±|BM. alpina fr^tr^ ^ j. V •7^<^Hffic9A#^i£&±#K|5^£ <7)"Cfi & 

ItffiftAf8*Bf3tej*r*ATCC (American Type Culture Collection) ^Ote^ 

[0 0 4 3] 

$£&&m<D-j3&*mf8"? & > mzmfcztLZ fe©-ci±4v> 0 « roan* 

v> S i t tL f> O tf»-C & > RNAi ft#^<7)^'ft©®|!tt^ili/;a 

[0 0 4 4] 

mmmrnxmn, rna i fetufflLT, #3g^>a^f-oi&a*wnW't-«RN 

SOfiWLT, RNAi^^lifeutio^DNAlfr^At^iif, 2$iR 

o 

[0 0 4 5] 

Zhiza, ^RNAiXfiii, ifte^Ig, 

[0 0 4 6] 

C 2 — 1 ] RNAi IS 
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RNA i f)«Ht«I8-e*iitfJ: < s -eo-ffcO*fl:»ft*fe, 

[0 0 4 7] 

:itv^ rRNAi^j t{±, rna i <D^*mi%Lxmfc^-<Dmz%%mft]-f2>ij 

^&&&) jWffl&fi iORNAt^'f/'J^XtJmRNA^iHE 
[0 0 4 8] 

-r $rna i xfi"cti> fltw^sw o jwaart ^ mM^nmLtz^nM^m^ 

[0 0 4 9] 

rna i m*mm»n^&&o iji^a s RNA^ixa©^^ itit f^&i-& 

«t 3 K^jfeW^-fJ: 3 ^ RNA i &3l§&£-*-RNA£n- y-t&y'-r* \ FDN A 
G&&x.#&3^**-) fclfflfl&fc*AU MF*|-eHiJI£^ 3tfS^£fWJ^& yj&^fO 
fflRT^-eafeSo iO-jfttrt % U^V-Aft, S£t^?Li£, 70nOyx^ya> (« 
IffiX) *iftf*Wb*L&o #RNA i IDg£l±, TfflO#§Jjl^ ^-m 3£ 

IKIIl^i tit i h Lv\ 
[0 0 5 0] 

c 2 - 1 - 1 ] stm^? 9 -m$kiM 

„ ^;Vf ^xl/7l«Iii:^^t, RNA i £31 §|2£^ 2 R N A/$ S ^&|S$ ti& «£ 
? 7"nt-^ - ©J I2T ^ffi^J © D N A L tftt iHI^ ^ ^-£#11 

i-*IgT?**Ll;T#te|R5£3*iS fcO-Cfi&V^o oft), :/n^e-* i oT_tfB2^ 
iSRNA*3-Kt5 jt^f-**»a"t ^am^^iJ^ 99- & TM 

[0 0 5 1 ] 

(D^wznmLtz^mttfc^^xte, Tm<D [2-1-2] *o^K<g*xejc*5v>-c 

[0 0 5 2] 

RNA i KIM* x.3&S^* 9-*Wm~$'2>tz£><Djjmh Ltli, 

^itfS^-^^y 1 £teMl*It?in vivo $S^$ii\ TJ^T^^i^f^t^ <£ -9 & R 
NA (inverted repeat RNA) *4ftHSifcCJ:o"C, ilRNAt:ffiitl>i±l 

<D§tm*wmir&i7& $m ifbti& 0 zn^mizxtu^ mm & ctti^v^RN 

o 

[0 0 5 3 ] 

[n]lcDNA, U^*-IB^J, mit1t<7)Mfc : 3-<Dm\nl£ c DNAt:I}:}fAL^3>X J> 
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(RNAi7 a 7X? F) *ff«t4o fit, i«RNAi7°7^5 K^lS^i 
WtcSAL-r> in vivo S * * £ K «£ >K ^^1*1 "C 2 ^II^fMI - ^ inverted rep 

eat -r h/^-ei 

[0 0 5 4 ] 

_h|E R N A i 7*7^5 V\z&fr&tti&T>**>A&<D&&=?k.*>X&.<0&i 
fc^-t<D3kMM&, l«]#^Mi> ^ft± 1*1 "t? in vivo ti£iEJ&£ ti& RN A**, inverted 

repeat RNAt LWrt1?2*«*Mt-6 <fc 1 &MJ^ IrI J: < , 
5t£ tt-l> £ c9T?l±&v>o 
[0 0 5 5 ] 

s&vd** 2=MRRNA<0;£*E?a<B«ft£fc LTIi, RNA i ^r^J^fi*Jt-?l 
[ 0 0 5 6 ] 

ifc, _h|B7°n^-^-(±, ^;V7^xi/ 7 I?)fi (JBJf&jSW) C&^T, ±JB2 

hi sH4. 1 :/n^-^-£Jlv^TV^;|>75 s £ ^^i;fr«^$tL& & cD7?f;£& v* 0 
[0 0 5 7] 

iv^it#-e§l>o 7°7^5 K> 7 7- y, i/di37? Ff 

fc^lSo MW^ii, Witf, pBR 3 2 2 , pBR325^ pUC^, pBluescri 
[0 0 5 8] 

±IBiamxl§il^^ _tiEyn^E-^-i3 J: V _tE 2 R N A S: 3 - 

f5T-C*nx.T. § feCHKODNA-b^^ > h *^v»t Uv> 0 liiWDNA^7^ 

[0 0 5 9] 
[ 0 0 6 0] 

, n-fy7, Y.7s^-Vy^ t^-fr — S^ r;V^r->. MJ7*F777, 'Jy7f«7^ 

§ * o t ^ **** z mMm^m^^^m^ & — 0 a t l r t± , 0 o x. «\ r > tr v v > 

% ^O'nv^fyy, 7'ktv^yy, # ^ v '>f v •> \ fy $ =s >^ ? n 9 A7 i — 
[ 0 0 6 1 ] 

£f z> x.y^yyr-i±^ -^ft^y'J*!! (DNA) 0I±O, ^^^cisOfi 
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xJ4\ -9-;VSl*C0^^ )V7s simian virus 40 (SV 40) ©fSi^(Oj£< 7 2 

[0 0 6 2 ] 

[0 0 6 3 ] 

[0 0 6 4] 
[0 0 6 5] 

C 2 - 1 - 2 ] ffStXg 

* <o lfcli-SJi:fflitS2*j|RNA* f&S"** * x. * * - £ zft 
[0 0 6 6 ] 

iOjtWSte^$^J3i®^B"et4, RNA i RBrSwaHE^Sfc 

ii^^ati k wj 3 *ls £ * * o 

[0 0 6 7] 

t\ n^ra mm^h* j * a - ki- <& ate^ tuti, w^if, glelo itfs^ ( 

GB accession No. AF206662) ^MAELOlf^ (GB accession No. AF268031) &mf 
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ibfL^o ttz mmwK&mmm] z^-v-tzmitttLxte^ iiit A5jura 

^Ife^D'ft^^atfg^ (GB accession No.' AY464949, AF067654, AF054824) , A6I1I 
TFMfttftWfs (GB accession No. AB070557, AB070556, AB070555, AF307940, AF110510 
, AB020032) % A 8 JKJBfcBWFl&fltfbS** A 9 Jj&JKBft^<6ffl'fk**»^F (GB accession 
No. AJ278339, AF085500, Y18554, Y18553^ AB015612, AB015611) „ A 1 2 fl&E&SWftfe 
Mt^SfitfS?- (GB accession No. AF417244 S AF110509^ AB020033, Eur. J. Biochem. 
261, 812-820 (1999)) . A 1 5 A 1 7 ffltft&BfeTFI&f Mb** 

, o> 3«m^ftjh^«S-fS?-^ WW <bti& 0 JMft ft 

[0 0 6 8 ] 

z<d£ ■? %mK4tmtem-$ir%mttt it, *ix.wr, m^-r^»#u-ef±, mael 

Oitfz;^, Al 2MM^^D^»itfS7-^fflv^rv^ 0 
I 0 0 6 9] 

MAELOlfe^li, 7 -'jyv>S (GLA, 18: On- 6) HtfsJBLT, v*^ 
-y-V^V^Bfc (DGLA, 20 : 3n-6) £ ^J&l" & Stt & *>*$*J&* & ^ ^"t" * £ 
fc^^lltV^ (#^2 002-52309 8 ^<&fR#M) o £/f U ^ORlS^^t 
Ltff4LTV>4 t%7Lbti&%kfc=f-k LtGL E L OatfS^WH^ *ITV»5 0 Z-<Dtz 
ib, MAE LOatfe^JwttSUOttlfe**^^-^* b*£jLhtL& 0 — *\ GenBankO 7^f- 

v a v t l-c, i^fniiw^ i m^mnmmmmikwm&Rfc-zmM-t & t £ *itv»4 0 

L**L*3&*?>, ^E;i/7M xl/7 JROWS (JKJC^jtW) > M. alpina (^Vx'T^- 

r;vtf^-) i:*v>t, MAE L O*^* 1 ^ i ^ &ttiett tTV»i©*Cov» 

"Cfi, — ©Wfe^tfto-CV^j^ofeo c\<Dtz£>, M. alpina Ki3lt& M A E L Oitfc^- 
[ 0 0 7 0] 

*§PJ!#fi, tlt^iWC^fiM^ SH»£J1^T, M. alpina KjSlt 
^MAEL 0»OM*)SlfLfco MAEL Oifefttigil&fDlKi 

OfcgffiS-RJfc W^StLfco Sfcfc^ ^f&TO M. alpina iZ&^X 
, RNAifiCilJMAELO jtf5?-co|&m * L £ £ „ ^#Jl3&ftlJ§&JKMOJ3&ff 
££«6&#J^*M^L^B**£¥Jt#^#fc 0 M. alpina tCjstt&M A E 

L O «{SW®:K$tf&f PJIISBft^)^^* K H# L X v> 5 i * 14 C ad T ^ b L 

[ 0 0 7 1 ] 

a i 2igra^fn^«3lf5^-«, *w>m (18 : i) (i 

8 : 2) fcg»^SRjSfrJtt&^a»**3- Kt*«^t*io iOfc*, 

RN A i ffifc J: *3 #i»K^>S&S*Wl*ll , *<& t , 5 - K@J;^cd «9l 
<^reTO^#J^^±# LfcWtfc *lR*rt £ £ t itflt* # * o 
[ 0 0 7 2 ] 

[ 0 0 7 3 ] 

ffisSE# 2005-3016628 



#H 2004-107512 



^-y : 10/ 



[0 0 7 4] 

c 2 - 2 ] -g-oifcoxn, -e-^tfeo^s 

-fll££x®5&*#£ *irv»-cfc «t v>** % £fcMfe<0X5g5&*£-**i-tv*Tl> J:v> 0 Afrwuii 

~C S *2) o 

[0 0 7 5] 
[0 0 7 6 ] 
[0 0 7 7] 

[3] ^mmmm 

c 3 - 1 ] itse^M (*f aa) 

>f jn/^is^jR-tsiKK^MtiRafc u, « n n n a mmm ^m^^mz^. 

M. alpina O «t ? fcflMRteO?ftv> <75 £ ttX\*Z> tzib, J3&M£Jlte£ ± <9 — 

[0 0 7 8] 

X%2> 0 *l&9IKI±±SBTSra^teT?ft*LfeflBR^m^StL*o 
[0 0 7 9] 

3 5>K, *H§§t:ii. ItC^JVf -f J- V^JPSOB^^at^ftDNABf^ ( c D N Air 
fflV>TRNA i tgiifeii-tfcHJ: $Ix.i£\ fDN ABrtf-^^Katfc^S&Sfcjqj 

[0 0 8 0] 

do AT, Sdfi^fy H:ov>TR!J!t4o 
[0 0 8 1 ] 
C 3 - 2 ] y h 
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&*U£J:<, itLt^4iL**#:fi9afllJS, *f*k »^Mi N #KRI5e£ & 0"t»t43& 
[0 0 8 2] 

^ij Co ^ $ & — f u ^ ffi m -r & 2 r n a £ ^p-r s am *. it % ^ * * - if h ti x 

? ^ fe*otWIIIH3W»f fetLSo SG>fc\ ^«<E&X|I *fci&fci± 
, (c) (a) W»iM^^ fctiJ: 
Vo Jnx.T, (d) ffit^lIXV/Xli (a) oamxl§5I-<^ ^-^SA^tLf^Bffi 

[0 0 8 3 ] 

■Clio -g-O'fi. 'J&SJCJSCTv^f ^nMfa-'/fO||lfflit5:I#Lt i & J: V> L 
, £ *l £> W £ , #!lxJi\ 5&S^ ^^-#16X6***61" -6 4Mt#«- 

[0 0 8 4] 

Xffi^fllJ&CDJ: ? &W«+ v Mc£*Ui\ fr'R*»oflt^H^:5&(Bt#aWa*te«:**fe 

£ iiv^ Jt^v\ 
[0 0 8 5] 

[3-3] ifo4i*a, # icm^jg^fe^ x^xnbti&mw 

[0 0 8 6] 

till:, ^;i/T--f J-V9JPIoWft5& T M , f**IBJI^ov»TfiWt*o 

[0 0 8 7] 

FA^#i4^L, ^Sill^PlIM (V L S A) - hifitoh tiX^Z (Higa 

shiyama K. et al. J. Am. Oil Chem. Soc. , 75, 1501-1505, 1998) 0 i;t'V^ ffl 6| 

[0 0 8 8] 

f^o ^;Vf^iU7l(7)IIi:^litl)±!S:VLSAiLt{t jofn^ygft (77 + 
v>^) > F3t>H , rf73f>l (V -fe '1 J'gfe) , ^ + -9-3-y->- 

(-fen-f-^Bft) %&!&&ifhtL& 0 i n. ^ © V L S A ti w 6 ^ P U F A <T>W&fe~Z: & & 
>m.frb&L^J&-£tlZ><DX% 77+ K it t ir & 0 6^PUFA©4 

& 4> >b K. # x. »£\ VLSA J» j% Ji O H tfi^iHt^o 
[0 0 8 9] 

LtMt 1 8 ofigasm^ibSc-t * t , mummm.x& zxt-tv >wl<dm&& 6 9.6 
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tT^sw^Lt, j mummmwi^ & & * v a y m o mm i 3 . 4t, v^g&fn 

VLSA^)il!^(±#f {CHV> 0 Kaf>^ (^^>gjt) „ rf^nfV 
tt C;^V-bV>m) > ^tat^l (-ten^gSO <Dm&a*fL?tL, 7 9. 9*C, 
8 4. 2 V, 8 7. 7WJ 0 b 'J if V -b V F & ^©ffiJt©l»jfttt N «i)-&»m<7> 

astf9Kfflv>&ftTV>£ ( RWI • WiU^> V7y ?\ (1988) 

P26D o *jut<{ ^-^^m^mm^^mir^mm^Kii, mm^^x^^mi-^^^ 

t%©VLSA^iilTV^ 0 
[0 0 9 0] 

[0 0 9 1 ] 
[0 0 9 2 ] 

P U F A^it^lV^^jl^t^ P U F Aii, 77^fK>S*^fctS 
w 6 m P U FA#K t A, * o il^llt $ S £ «H^ S HX« $ ftT£ •) , 

p u f A oii^^ $ ft£ & % tfitv^ 0 ft <z>ggM*fc * ft^jf-T * c: 

t £ 19 > mx.it, A 1 2 DWlitStt £ Xtk * fz itj&T £ * & i fc J: 0 5 - Km 

tfmft-t fc, A 5 TO&f D^HftvStt £ ^ i fc « fgfF $ * 4 i t \Z X 1) v * ^ - y - 1; 
[0 0 9 3] 

XJM&SfcJ: U PUFAOti^fJi fc*»T?#-S^ PUFA^4 

[0 0 9 4] 

[0 0 9 5] 
[0 0 9 6] 

Sfc, -ti&offiS^S^^«toT^j£§ft*Jit®t^*ft*o 
JtSft Ltli, fll^"t'*^JBi&lltC|&*S <» 9^P UF ACD#J^#r 8 %£H±T**JtSt"C 
**it**»iL<, $?>CSf4L< l±8. 8%m±T'^>i9 N j;f)fff L<(i9. 4 %£JL 

Jl T? >5> o 
[0 0 9 7] 

* ^ - k»o«^5&» i . 3 %&±x~& zmnim* l < , it)»Bi. 6 %m 

[0 0 9 8] 
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[0 0 9 9] 

i±f*^» o> 9^P UF Acd*!I^ ? 8 %Ja±^^>IS 0 
5 - KBfeOW^** 1 . 3 %Ja±T?*«jj&Jto 

iiJSfnMWoffl^^ 0 . 1 %J5JLTT* &J3I®o 

[0 10 0] 

[fd&M] 
[0101] 

a) ma e l omu=f-(DfMmm 

[0102] 

M.alpinaS-G YlgHfe (2%^a-^, 1 pH6. 0 1:11) T50B 

i$#L, RNeasy plant mini kit (QIAGEN) £fflV*T<£:R N A fcjfltti Lfz 0 1 ju g^RN 
A ^Superscript First-Strand Synthesis System for RT-PCR(Invitrogen) *M V>T, ol 
igo-dT'T^-f ^-SrMv^-caMe^KJED^ffV^ cDNAHIUo ^i?ti/icDNA 
1 gl'ilt LX~7°?4 T-MAELO-Hli: 7 7^f v-MAELO-Sl fcExTaq. (^#9 

^xpcr^to/: 0 ftbtLizvc-RmmzmmmmKi ndi i i^mpi 

S p e I -em^L^9 5 0 b pcoDNA»m-£\ MK»H i n d I I I ffrlj 
Xba I -cmttLtz**? ^-pYES2 (Invitrogen) K»*tU KpY2MEL*#»b 

[0 1 0 3] 

MAEL0-H1 I 5' -gcaagcttatggccgccgcaatcttggac-3' (SB^iJ#-^- 1 5 ) 
MAEL0-S1 : 5' -gcactagtttagatgtgcttgctgttggag-3' (mM^^ 1 6 ) 

KpY2MELK: J: »K S.cerevisiae INVScl*S|cfc3gJMElfeU ^7^^^^ 
■7°V— h (^3-^ 2 Yeast Nitrogen Base w/o Amino Acids and Ammonium Sulfa 
te (DifcottSO 0. 17%, iS7^-^A0. 5%, ^fyV 20mg/U n 
^~»60mg/K f'jyh7r>40mg/K Bacto agar 2%) ±t4f Ltlf; 
ft*II<SiW*i:LtSKLfco fcWmmWZ, 77^-7,2%, Yeast Nitrogen Bas 
e w/o Amino Acids and Ammonium Sulfate (DifcottSD 0. 17%. IST^^-^A 0 
. 5%, ^yf-^ ^7°NP-40 1%, K^^-Vs 20mg/K n^y>6 0 
rag/U h 'J y h 77 >4 Omg/ K ^fT V >»(18:0) 0. 0 5%^^il: 
Ifi^llU 6B#TO£: 3*&*Lfc 0 o^JVT7 7^5 KpY2MEL_h-eG AL 1 7°nt 
-*-T«fc$g«f3*LfcMAEL OflHs^OSia iz 2 %(W/V)tf*9* V 

-*&tJDx.T, 8ti:r4 2 I^RISE 2: d^*L7t 0 a^5-Ji»cJ: 

[0104] 
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mi] 







2 0:0 


2 2:0 


2 4:0 


2 6:0 


p yes2 mxw 


0 . 7 8 


0 . 0 6 


0 . 0 6 


0 . 6 5 


PY2MEL iAt 


0 . 6 3 


O . 12 


0 . 3 4 


1 . 4 



[0 10 5] 



±§BScl KyjsirX 7 fc, pY2MELz»;U*-Cte, *frJBCC* & pYES22i A$c ib^T, jgg$l 
*S*3J©fl&BtT? 2& 2> 22 : 0, 24:0, 26:0i##n Ltv^ 8 MAELOitfc?-{±0g#I 

[0106] 

(*Jfc0O B ) M A E L 0 mfS^-^|&ii$qif!j*(7) Wffi 
MAE L OilfS^O— HP^tStfSf * 2*«RNA*«3W3mS*afc*<75:/7.X$ K 

[0 10 7] 

5 KpBluescriptHSK+SrfWIRS^S peUBamHI itiitL, DNA blunt i 
ng Kit *ffl^T5fe3jg*spffl-fbL7t^ ■b;i/77'f'f-'>3 > i *K 7° 

•7^5 KpBluescriptIISK+(BamHI-)*#HLfeo #Cfc, -7°9^^ FpD4 (» : D. A. Ma 
ckenzie et al. Appl. Environ. Microbiol., 66, 4655-4664, 2000) ^tl^Lt, 7° 
9^-7-HisProFXt fy^ v - TrpCRX &C J: t) s LA Taq # 9^<>f *) ^v^tPCR^ 
froifco &j£&tt»±, 9 4°C 5 5*C ItX 7 2°C ^lt^^iVi:LT 

, 3 ^Mto/: 0 *te§*LfcDNAWfM"«r«lIR**E c o R IT'M-ftU Wbftfc 

D N A ©fit £ 7* 7 ^ 5 KpBluescriptIISK+(BamHI-)<?DE c o R I t-f 1 JCJfA-fS £ b 
K«fc*K -7°77s^ KpBlueHptSrfll^Lfeo 
[0 1 0 8] 

HisProFX ; 5' -tacgaattcaagcgaaagagagattatgaa-3' (@B^iJ#-^- 1 ) 
TrpCRX ; 5' -gaagaattccctctaaacaagtgtacctgt-3' (BB^Jl^-f- 2 ) 
M. alpina ^GYtMi (2%^*;i/a-^ N 1 96^®^;^ pH6. 0 tCflSE) K 
t\ 2 8*C^5 BTOtU (E. Sakuradani et al. Eur J. Bioc 

hem., 260, 208-216, 1999) OEftO^SrfcfifeV*, ^ADNAML^ 
[0 10 9] 

M. alpina 0^7 ADNAMt Lt, 7" 9 "f v — MAELORNAi 1-1 by°y 4 ^ — MAEL0R 
NAi3-ltT% LA Taq (*#9;M*) SrMv^T P C R *ff o jt 0 Rj£*#t±, 9 4 °C 1 
5 5°C 17j\ 7 2°C l*S:lt>f^^i:LT, 3 OVJ ? frftvtzo iUti| 
♦i£*Ljfc£;0. 9 k b O D N A »r Jt £ ^ ^ -pTBlueT-Vector * *) CTA^ 

n-->^L3t 0 atifcE?ll*:tilBL;fc&, ftMMXN c o I tBamHI fcTMfllU # 
<b*L;fc$j0. 9 k bcODNABffJt^y^^.^ KpBlueHptcoN c o I-BamHIt^f M~ 
}?AU 79 KpBlueMEi3«rflM6Lfco 
[0 110] 

MAELORNAi 1-1 ; 5' -ctggatcctatggccgccgcaatcttggaca-3' (B9?!l#-E- 3 ) 
MAELORNAi 3-1 ; 5' -aaccatggtcatccctaggtggaagtaatg-3' (HE?!I## 4 ) 
M. alpina O^V ADNA^ilt Lt, ~?*7 4 v —MAELORNAi 1 £ "7° 7 v — MAEL0RNA 
i5fc"C, LA Taq (**^/t>f *Mv>T P C R fcfrofco jR^fMi, 9 4 °C 1^\ 
55°C 1£\ 7 2*0 l^lt^^jl/^LT, SOt'f^^ffo/io iH"Ci|fi$ 
ftfcftO. 7 k b ODNAifr^:^^ ^ -pTBlueT-Vector O * *) CTA^n- 

-y^Ltzo ^mn^mmvfz^ mmmmwc oitBui t-cmik^ &btnz 

mo. 7 k b cDDNA!ffJt£7°7* 5 KpBlueMEi30N c o I-B 1 n It-f f(;fAL 
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, -7 3 KpBlueMEi5*#^L7t 0 
[0 1 1 1 ] 

MAELORNAil ; 5' -ttggatccatggccgccgcaatcttggaca-3' (lE^lUM^ 5 ) 
MAER0RNAi5 ; 5' -tgatctcctaggtggaacactgatagccac-3' (B5?!l#-f- 6 ) 
■7°9^ 5 KpBlueMEi5£MIOTftE c o R I T?m*fcLTf#fc*Lfcift 3 . 3 k b Oifri 
^7X5 FpDuraOE coRIt^ C#AL, ^7^5 KpDura5MEi51*«fSL;fco 
[0112] 

M.alpina£>-*V ADNA£8FM£ Lt, -7° 9 >f ^-MAEL0RNAil-l t 7°7 4 v-MAEL0RNAi2 
"C\ LA Taq(? % 7^4 *)*R1\,*TP CRtelfofza PCRti, 9 4 °C 1 5\ 5 5 °C 
155\ 7 2°C l5-*lt^^;^L-C, 3 01M * /KZ> RfS * fr o „ i?LTiii!i§£ 
frfciftO. 7 k b ©DNA$fJt£^ ^-pT7Blue T-Vector tcTA^n- 
->^L£ 0 &3feE?!l*fl*BLfc4>fc, flMPff N c oUB amH I^fl^fbU #<b*L 
fc$j0. 7 k b (DDNAWffr*7°7 7 5 KpBlueHptON c o I -B amH I h KWX 
L, 5 KpBlueMEi2^#^L/io 

[0113] 

MAEL0RNAi3 ; 5' -tgccatggggaaatatgccctaggccatgc -3' (IB?!l#-§- 1 7 ) 

M.alpinaO$V ADNA^ilt It, 7° 9 -f -^-MAELORNAil t 79 4 -v-MAEL 
0RNAi4-C, LA Taq(* * *) *Jgv>-CP C R *frofc 0 PCRI1, 9 4 °C 153% 5 

5"C 1#\ 72°C l^^lf^^iVtLT, 3 0t>f^^I)6*ifTofco iHt 
ifteStut&O. 5 k bODNA®fJt£^ *-pT7Blue T-Vector # *) KTA 

hfltzm 0 . 7 k b ODNABf * 7° 9 X 5 KpBlueMEi20N coI-BUItO KflPA 

U KpBlueMEi4*#«Lfe 0 
[0 114] 

MAEL0RNAi4 ; 5' -cacttacctaggggcttcttcttgagg -3' (EJflJf ^ 1 8 ) 
7°7^5 KpBlueMEi4*1WIR0*E c o R I "CM-fb LT# h iitzrfo 2 . 9 k bOSftf** 
FpDura5<75E c oRItO CffXL, 5 KpDura5Mei41*fl|fgLfco 7° 

•7^5 KpDura5Mei51-Cf±*?j 7 0 0 b p , 7°7X5 KpDura5Mei41tr \±m 5 0 0 b p ©MA 

[0 115] 

•7°9^5 KpDura5MEi51 ~£tz\±~7°9 7 5 KpDura5Mei41K i •? , M. alpina Aura-1* ( 
Aura5) SrtefcLT, rc- t- -f * ^ 'j -fe-C5^Jf|giJ|Srff o fco ?£Jf3£$M*<7)}S 
JRlCti, S C Sft^igilil (Yeast Nitrogen Base w/o Amino Acids and Ammonium Sulfate ( 
DifcottiO 5 . Og, (NH 4 ) 2 S0 4 1. 7g, ^3-^ 2 0g, TT=-> 
20mg, fn^/> 3 Omg, *<3-*—y \. Omg. T;V3r— > 2. Omg, H 
Ts^-Vy 2. Omg, V y y 4. 0 m g , h V "7 h 7 r > 4. Omg, XVt-> 

5. Omg. -fvn^>> 6. Omg, n^->> 6. Omg. 7i^JV75->' 
6. Omg, 2 0g/'i7b^) 4rffiv^ 0 

[0 116] 

ifef t^gCMLtV^t^ 2*folKLfc 0 pDura5Mei51tC J: & f£fC3£g| 

Wt Lt(i# 1 2 pDura5Mei41K * « J&3ME!fe*fe Lt(i# 3 & «£ # 4 * 

fflv^fco # l^-fctf* 2 f±$j7 0 0 bp co, # 3 i3 J: tf# 4 5 0 0 b p <DMA E L 0 
Afc^frftm-tZ 2*ttRNA***L^*LSm3«*|rC*;&o -^£># l~#4?)ff^jf 

'•PftOJBJMESfcHcJ: 1)^ADNA^I1U £*L*i&Sfc Lt*»:^t^7 4 v-RDNA 
lis J; Zfy'y 4 v — RDNA2 1 EX Taq *fflv>TPCR*f ofc e £<7)i£<7) 

KJEB^Ii, 9 4°C 153% 5 4°C 153\ 7 2°C 1 53-£ 1 *M 9 JU t LT, 3 5t^ 
7^to/: 0 ^<7)|S*> llf^i: Lfc Aura-l*|i-CI±DNAWf^<Z>Jj}|iB**Bae>e*i.«:**o/S 
^ttLt, t^KI5»# 1 ~# 4X~li^irtii>%jl . 5 k b ODN AHfM"©i»IB*n«S 

ffi!E#2 005-3016628 



II 2004-107512 



^-v: 16/ 



£ ittzo ^(DZtfrtb^ ±.mifmmmk# 1 ~# 4 O 1 8S rD NA««T^?^ ^ KpD 
ura5MEi51 1 £ (± P Dura5Mei41 1 «i^DTD N A JBrfr&MlX £ tit V^S i t 

^tZo 

[0 117] 

RDNA1 ; 5' -acaggtacacttgtttagag-3' (SE^J#-^- 7 ) 
7 ° J ^ ^~ RDNA2 ' 5 ' -cgctgcgttcttcatcgatg-3' (MB^!j#^- 8 ) 

GYtimigm iomi ^x^tzmm^mm u 28^120 ns 

[0 118] 

ffi#tf>— SR&t^U RNeasy plant mini kit (QIAGEN) %m^X-£R N A £tttB L/t c 
1 g<^RNA£SuperScript First-Strand Synthesis System for RT-PCR (Invitrog 
en) *m^X^ 7>r&^*^~Z77j^-tLTm&mKfcZft\<\ cDNA^ 
mhtzo G-J&Ztltz c DNAco^ 1^ l^iltLT, 7°^^ v-MAELO-li 7°^-f 
"7-MAEL0-2tEX Taq (*#:7^*) V >T P C R £f?o fc„ £ </9 £ § OM)S»t± 
^ 94t 13\ 5 5°C 1^ 72t lMlt^^JVtLT, 2 0-9-^f ^MfoTt 

o 

[0 119] 

y lZ ^ ~*~ mEL °- 1 > 5 ' -agtccatcgactccttcgtcttcca-3' (i5^J#-^- 9 ) 

-f -v— MAELO-2 ; 5' -cggtgtcagccaactcccagtactt-3' 1 0 ) 

tf^ti^P C R £ m$C$cl& U 1^3 4 0 b p^)77^^ > h<D^> FCov^tf^ 

LT, 1 ~# 4X-&\,*i*tl<k^> h*ZmU-tZ> ^^i^^o^o £c7)£ 

tfrb, 1 ~# 4T-(iMAELOitf£^-OmRNA^HilWflJ$tL-CV^ 

[0120] 

[^2] 



4* BS 



A ura— 1 



#1** #21* #31* #41* 



S HI US l£ O fl] (%) 





4. 
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4. 
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4. 
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3 




3. 
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2. 
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2. 
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3. 


0 


2. 


9 




23. 


2 


22 


. 6 


26 


. 7 


25 


. 1 


25 


. 2 


22:0 


1 . 


3 


O. 


O 


O. 


0 


0. 


6 


0. 


6 


24:0 


3. 


4 


0. 


1 


0. 


1 


. 0. 


3 


0. 


3 


26:0 


0. 


O 


0. 
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0. 
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0. 


0 


0. 


0 
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[0121] 
[0122] 
[0123] 

•7°7^5 KpMODIO (Eur. J. Biochera. 261, 812-820 (1999)) ^iltLt, -7°7^t 
-A 1 2 — 1 ty°"7 4 — A 1 2 - 2 i3 XXfLk Taq * £JlV>TP C R *fr 

jKj 6 7 0 b p ©DNAWfM-SriUWb^o C O t § 9 4 *C 1 55\ 55 

°C 1tj\ 7 2°C l^lt^^;^LT3 0t^^;HTo/: 0 
[0124] 

1 2 - 1 ; 5' -gcggatccatggcacctcccaacacta-3' (SB^H^ 1 1 ) 
"7°9-f-v r -A12-2;5' -agaggccttcataataaggtacgcaggc-3' (HE?!)*-^ 1 2 ) 
itttSftfcDN A»fJt*ftl]R»3|fB amH IiJitTS t u I fcTMffcU ^7^5 KpM 
OD10£B amH I £ i Xf M s c I -Cffiik LT# f> tLfcjfe 3 . 7 k b OltfJt 1 1 igation hig 
h (3R^t&) *rfflv>T$gi(SU KpBA12RNAi£#fc 0 Hv^T, KpBA 1 

2RNAi£M«*E c o R lTrM<tU DNA blunting kit (**9^>f *) £fflV>-C« 
£¥v#-ftL7^jL IR^B amH I T'MLtl) 1 . 1 k b <DWfr*%tz 0 — tj\ 
7? KpBlueHpt&ftflRtg^N c o It??M;U DNA blunting kit # 9'*>f *) £Jfv^ 
T*]Si£^#jbL^gL |JWtBamHI-CMLTli4. 7 k bODNAIfmfc 
o ittt, 2 0(7)©f>T-?r ligation high £JlV>T»#£U 7°9X5 KpBlue A 12RN 

Ai£#fc 0 -tL^IJIf tE c o R I T*MLT#f)H/;2 . 8 k b <D D N AWfJt * 
X 5 KpDura5C0 Ec oRIt'f Y KffiXirZ it!:J;ot^7X5 KpDura5 A 1 2 RNAi *• 

[0 12 5] 

7*7^5 KpDura5 A 12RNAi ^ M. alpina Aura-l$c£^--r -f if ^f'J U -ffi 

bfco 8fc+*S|c#fetL^5t<Etfe|*«:G YJ&ilk^*x.«l^ N # -M{^i : -•«&ur 
a5M^7S^£^^^£# LTV>&*£M^ L*r 0 £ <£> <£ 3 LfaMRLfcflcO ? *> 3 ft (Jg 
Sf$5$M*# 5~# 7) Co^t, IXL/:7"7^5 KpDura5 A 1 2 RNAi^fe#:±co 1 8 
S r DNAIgttfcOjft&jLfc: J: ^ ^#_hHJ¥A$ tLTv^S i t tt, ±|BH^M A £: |W|1t 
£$tiS L o S C iK-ffci&ife 5 0 0mlUW:7773t\ 2 8 °C t? 5 0 Rig 

#Lfco MM<7)^±Aura-l*(Di#*H{i. SCSMC^^v^ (5 0 m g / 

0 -7 h;v) SrJnAfeo 
[0 12 6] 

A 1 2 — 3 fc7 |, 7 / f -7- A 1 2 - 4 fcEx Taq # ^fflV^P C R =Hf ofc„ 

#coR^^#(i 9 4 °C 1^ 55t 1 55\ 7 2 °C 1 ft* 1 *M ^ t U 2 
0 ^'il'ffcfco 
[0 12 7] 

7°9-rv-Al 2-3 ; 5' -ttgctattgatctgacctgggcctc-3' (@£^J#-^- 1 3 ) 
^^-fv-A 1 2-4 ; 5' -tgggaacaaagacctggtccttgg-3' (@B5 r iJ#-^ 1 4 ) 
#f>^PCRli?:lMlL, $}3 1 0 b p © 7 5 7*^ > f ©1^ tl:ov^Tf jfe 
MSt^itWtLtio -€-®tt*„ ^fi±t Lt Aura-l^-e{±^H^/^y K5&*flttt-e§;fctf>fc*t 

fc*»e>, f^SI5m*# 5~# 7-Cii, A 1 2Mlt^fD^*itf75?-OmRNAC0|im 
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[ 0' 1 2 8 ] 

«flcO|||l&Hft^*f*±IB*J6<f||Afcra#Hffofco *Oj|i*4:TIB?ft3»c^o 
[0 12 9] 
[*3] 



Aura-1 #5^ #6^ #7^ 



j8Ki»ift + ©sa^ (%) 
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1 8 :2co9 


0. 
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SEQUENCE LISTING 

<110> SUNTORY LIMITED 

<120> Method for breeding of Lipid producing mold and use thereof 

<130> P160307 

<140> 
<141> 

<160> 18 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: HisProFX 
<400> 1 

tacgaattca agcgaaagag agattatgaa 30 



<210> 2 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: TrpCRX 
<400> 2 

gaagaattcc ctctaaacaa gtgtacctgt 30 

<210> 3 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: MAELORNAil-l 

<400> 3 

ctggatccta tggccgccgc aatcttggac a 31 
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<210> 4 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: MAEL0RNAi3 

<400> 4 

aaccatggtc atccctaggt ggaagtaatg 30 



<210> 5 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: MAELORNAil 
<400> 5 

ttggatccat ggccgccgca atcttggaca 30 



<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: MAEL0RNAi5 

<400> 6 

tgatctccta ggtggaacac tgatagccac 30 



<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: RDNA1 

<400> 7 

acaggtacac ttgtttagag 20 
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<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: RDNA2 
<400> 8 

cgctgcgttc ttcatcgatg 20 



<210> 9 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: MAEL0-1 
<400> 9 

agtccatcga ctccttcgtc ttcca 25 



<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: MAEL0-2 
<400> 10 

cggtgtcagc caactcccag tactt 25 



<210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: dl2-l 
<400> 11 

gcggatccat ggcacctccc aacacta 27 



<210> 12 
<211> 28 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: dl2-2 
<400> 12 

agaggccttc ataataaggt acgcaggc 



<210> 13 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: dl2-3 
<400> 13 

ttgctattga tctgacctgg gcctc 

<210> 14 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: dl2-4 
<400> 14 

tgggaacaaa gacctggtcc ttgg 

<210> 15 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
MAEL0-H1 

<400> 15 

gcaagcttat ggccgccgca atcttggac 



<210> 16 
<211> 30 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
MAEL0-S1 

<400> 16 

gcactagttt agatgtgctt gctgttggag 



<210> 17 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
MAEL0RNAi3 

<400> 17 

tgccatgggg aaatatgccc taggccatgc 



<210> 18 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
MAEL0RNAi4 

<400> 18 

cacttaccta ggggcttctt cttgagg 
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